The analysis this paper presents was primarily motivated by the need to look more closely at the unemployment experience of various groups and particularly the longterm unemployed. More specifically. we attempt to investigate the impact that certain characteristics and unemploymentduration have on the chances of someone exiting unemployment We know from previous analysis that different groups of individuals have bad markedly different unemployment experiences over the past few years. In addition certP.n theOO.es suggest that unemployment duration may also influence an individuals chances of leaving unemployment In particular. employers may use unemployment durations as a signal of potential productivity and will therefore be less willing to hire individuals with long unemployment durations. Also, lengthening unemployment may lead to discouragement and a consequent reduction in job search intensity.
Labour markets are dynamic in their nature. We know that individuals constantly move between the various labour market states of employment, unemployment and not in the labour force. The Department of Labour's measure of registered unemployed individuals provides a valuable somce of flow infonnation on movements into and out of unemployment.
The analysis this paper presents was primarily motivated by the need to look more closely at the unemployment experience of various groups and particularly the longterm unemployed. More specifically. we attempt to investigate the impact that certain characteristics and unemploymentduration have on the chances of someone exiting unemployment We know from previous analysis that different groups of individuals have bad markedly different unemployment experiences over the past few years. In addition certP.n theOO.es suggest that unemployment duration may also influence an individuals chances of leaving unemployment In particular. employers may use unemployment durations as a signal of potential productivity and will therefore be less willing to hire individuals with long unemployment durations. Also, lengthening unemployment may lead to discouragement and a consequent reduction in job search intensity.
A major concern in the current labour market environment is the increase in both the level and proportion of long-term unemployment An ability to predict whether an individual is likely to become long-term unemployed and therefore be able to prevent this through early assistance which can be provided by the Department of Labour's New Zealand Employment Service is likely to result in improvedoutcomesforboththeindividualandtheeconomy in general. However, the predictive accuracy of the
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estimated model proved to be fairly weak therefore limiting any such use.
The first section of the paper describes the database used in the analysis that follows. The next section graphically examines bow exit probabilities change as unemployment duration increases and vary by individual characteristic. This includes a discussion of the heterogeneity and duration dependence effects on the exit probability. The final section involves an attempt to separate these two effects out using econometric modelling techniques. It is concluded that both effects appear to be important in explaining the declining exit probability profile as duration increases.
Description
When an individual first registers with the New Zealand Employment Service (NZES), details such as gender, age, ethnicity and educational qualifications are recorded on a computerised unemployment register. Subsequent transactions involving the individual, such as a placement or attendance on a training scheme, are also recorded. From these records, a database has been created, linking the demographic characteristics with information about departure from the register 1 • The database includes all people registered as unemployed (including school-leavers) since 1988. While the data is recorded in real time, the interval chosen for the analysis reported in this paper is the standard week. with an individual deemed to have completed one week after seven consecutive days on the register.
Importantly, movements off the register followed by what the NZFS describe as a 're-enrolment due to enor'2 have ~n ignored in this database. The enrolment date precedmg the movement off the register is re-iPstated and the duration calcnlated as if the movement off the register bad never occmred. This applies reganlless of the reason f<X" the re-enrolment or the length of time that has elapsed between the lapsing and subsequent re-enrolment While this adjustment may ignore some legitimate movements <>if the register, it is difficult to separate these from true errors. At tbe same time, we have also chosen to include 're-enrolments retaining duration' 3 as legitimate movements off and on the register.
Exit proba bilities of unemployment
The exit probability analysis covers the period July 1989 to June 1993, and refers to the probability that an individuaL who has reached a specified duration, will leave the register within the following seven days. There are three aspects that are investigated. First, the exit probability function is examined to see if the shape and/<X" level has changed over time. Second, the exit probability function for 1993 is disaggregated by demographic characteristics to examine the different exit rates for different groups of people. Third, an attempt is made to identify and quantify heterogeneity effects and to test whether there is a duration dependence effect, that is, whether individuals with different characteristics have different exit probabilities.
The exit probability of an individual conditional on their cmrent duration t is calculated using the following f<X"-mula:
where ')J_t ) is the exit probability at timet nt + 1 is the number of individuals at time t+ 1 nt is tbe number of individuals at time t t is the duration measured in weaks.
The analysis is divided into four June years, 1990 to 1993. Figure 1 displays the shape of the exit probability function calculated from the database ovec the entire four year period (July 1989 to June 1993).
There are three main points to note about the shape of the exit probability function. First, the function displays a downward slope which tends to suggest that tbe longer a person remains unemploye<L the less chance that person has of leaving unemployment (negative duration dependence). Howevec, there is an alternative explanation for the declining profile of the aggregate function. Declining probabilities of leaving unemployment at the aggregate level may be due to ex ante differences in individuals' likelihood of finding work, most likely determined by the characteristics they possess (the heterogeneity effect). The following analysis tends to suggest that the declining profile is a mixture of both duration and heterogeneity effects.
Second, the slope of the exit probability function becomes almost flat at longer durations (that is, the probability of exit remains fairly constant) indicating no apparent difference in the exit probability of individuals past a certain duration. At the aggregate level, this effect would appear to <Y' ...Cur after three years.
The third feature of the exit probability function are the 
Heterogeneity and duration dependence
There are various explanations for why the exit probability declines with duration. Employers may use Wtemployment durations as a signal of potential productivity and will therefore be less likely to hire individuals with long unemployment durations. Also if lengthening unemployment duration causes disrouragement then the exit probability will also decline as job search intensity decreases.
We postulated earlier in the paper that the declining aggregate exit probability function by duration reflects a mixture of both negative duration dependence (that is, the exit probability declines with increasing duration no mattez what characteristics an individual posseses) and hetenr geneity effects (that is, certain characteristics an individual posseses result in a lower exit probability).
Figure 2 illustrates how heterogeneity effects can easily be misintetpteted as negative duration dependence effects. The graph presents a styli red downward sloping aggregate exit probability function, and for the purposes of illustration, we will assume the unemployed comprise two homogenous groups of individuals, a and b. While a and b have different exit probabilities (af! >be), the exit probability is constant for those within each group regardless of Figure 2 . Stylised exit probability
At any point in time, the aggregate curve represents a weighted average of the exit probabilities for the individual groups, the weighting being determined by the number of each people in each group at the time. Let us say that at t = 0, there are twice as many people in group a than in group b. As time pas~. relatively more of group a will leave unemploymen~ reflected in their higher exit probability. By the time we reach t = 26, the number of people in group a equals the number in group b. Because of the different ratio of a to b on the register at t = 26 compared with t = 0, the average exit probability will be lower. This is shown in the graph by a declining aggregate exit prolr ability.
In summary, differences in exit probabilities associated with different characteristics of the individuals may result in the aggregate exit probability being downward sloping.
We begin our analysis by examining graphically the exit probability function over time and by various characteristics.
Exit probabilities
A breakdown of this aggregate function over each individual year displays the same downwards slope and spikes.
In 1990 there was a higher probability of exit from the register over the first 24 weeks than the following three years. This is particularly true at the short duration end. This probably reflects the general state of the economy over that period. The 1991 year appears to display the lowest probability of exit at most durations. 
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The characteristics that were identified from the database were gender, age, ethnicity, qualifications held and region. The following disaggregation by these characteristics were examined for the 1993 June year only.
A breakdown by gender reveals the same characteristic shape as the aggregate exit probability function. In 1993, females appear to have a higher probability of leaving the register at all durations. This finding is consistent across the preceding three years. This reflects both a prevalence for women to be involved in part-time, casual, and temporary work and the lower attachment of women to the labour force.
The analysis by age was broken down into four groups: 15 -19 years, 20-24 years, 25 -44 years, and 45+ years. The 15-19 years olds displaying the highest exit probability and the 4 5+ year olds displaying the lowest exit probabilities. This reflects to a large extent the lower attachment to the labour force of the younger age groups.
The 15 -19 years group also displays a large amount of variation between adjoining weeks duration, particularly at the longer duration end This reflects, to a large extent, the small number in this group oo the register after two years and hence the impact this has on the calculated exit probability.
The ethnic groups analysed were Pakeha, Maori. and groups: no famal qualification, school certificate, other school (that is, UE and/or Bursary), post-secondary and trade, and university degree. The no fonnal qualifications group appeared to have the lowest probability of leaving. The university degree qualifications group displays the highest probability of leaving, reflecting the importance of qualifications.
A final breakdown by region indicates that the highest probability of exit was experienced in the Hawkes Bay region and the lowest in the Northland region. The higher probability in the Hawkes Bay is due mainly to the higher amount of seasonal work available in that area
The above analysis disaggregated the exit probability function by only one characteristic. The next stop was to combine the four characteristics4. The intention here is to better isolate the negative duration dependence by achieving as similar a sample of characteristics as possible. A combination of 24 exit probability functions were produced. Some of these groupings contained low numbers and this tended to be reflected in increased volatility of the respective probabilities.
Graphical analysis suggested non-Maori had a higher probability ofleaving the register than Maori at all durations regardless of age or qualifications held This advantage tends to disappear after about two years continuous duration.
The important conclusions from the graphical analysis are that different groups have varying exit probabilities and that even after obtaining as similar a group as possible there appears to be negative duration dependence. However. the graphical analysis is limited and we turn to econometric techniques in the next section to better address this issue of negative duration dependence.
Econometric analysis
The analysis to date of exit probabilities has consisted of graphical techniques. This section extends this analysis utilising econometric modelling techniques to attempt to further refine the analysis of heterogeneity and duration dependence effects.
From graphical analysis of unemployment spells we have observed that the probability of leaving unemployment declines as the length of time unemployed increases. As identified previously this could be the result of the heterogeneity effect alone or a combination of this effect with 
Theoretical specifications
The exit probability function can be divided into two components: a component which recognises the heterogeneity of the population under consideration and the duration dependence component
The simplest place to begin is to look at the exit probability distributions for a homogeneous population. In our example we focus on two: the Exponential and the Weibull distributions. This specifies the baseline exit probability.
Let T be a nonnegative random variable which represents the length of an unemployment spell and let t represent a typical point in its range. The Exponential distribution has as its specification an exit probability function which is constant over all durations which implies no duration dependence. The W eibull distribution has as its specification an exit probability function where duration dependence is a possibility
where r > 0 and a > 0
The exit probability function is increasing in duration if a> 1 (that is, for our example the chance of leaving unemployment would increase as the spell length increased), decreasing if a< 1 (that is, the chance ofleaving unemployment would decline as spell length increased), and constant if a-::1, which is the exponential case as above.
The specification of the Weibull distribution provides a convenient way of testing dmation dependence. If a is not significantly different from 1 then we carmot reject the hypothesis of no duration dependence.
Adding covariates recognises the heterogeneity effect on which the exit probability may depend.
For the Exponential

A.(t, x) = r exp(Jifj )
In terms of log duration this can be written as These fonns suggest two distinct generalisations of the Exponential and W eibull specifications. First, the effect of the covariates is to act multiplicatively on the exit pro~ ability function (the proportional exit probability model). Second, both of these models are log-linear. the covariates act multiplicatively on duration (the accelerated failure time mcxtel).
The analysis that follows estimates both the Exponential and W eibull mcxtels in the log-linear fonn5. The data used to estimate this mcxtel includes spells of unemployment that have not yet been completed. These spells are referred to as right-censored spells in that we do not know when they will be finished. The program used to estimate the accelerated failure time mcxtel takes this fact into account in specifying the log-likelihood function.
Regression results
A selection of random samples each containing appwximately 75,000 records was taken from the database. Each record contains an observation indicating length of unemployment spell, gender, age, highest educational qualification obtained, ethnicity and locality. Table 1 summaries the characteristics of a particular sample (a description of the variables is contained in the Appendix). As is usual with dummy variables, the number of dummy variables included in the regression to descn'be each characteristic equals D-1 (where D = the total number of possible outcomes for each characteristic). For example, the variables schoo4 trade and tert were included but noqual was oot so that the default level of qualifications is no qualifications.
For each of the samples tested, both Exponential and Weibull mcxtels were estimated. In all cases the hypothesis that the scale factor was equal to one (as is implied by the exponential) was easily rejected. Table 2 presents the regression results obtained from one particular sample.
As Predictive Ability
Potentially, the regression results can also be used to predict the duration of a particular person with given characteristics. For example; consider a male pakeha aged 25, living in Auckland with no educational qna1ifications. The expected duration for this person is calculated as follows (using the coefficients obtained from Table 2) Unfortunately, however, the predictive power of this regression is relatively weak. . This is not surprising, as preliminary analysis indicated that the variables available had fairly low explanatory power. The lack of predictive power can be illustrated in two ways.
Firs~ given the above characteristics in the above example, although the mean expected duration is 26.9 weeks, there is a 20 percent possibility of the actual duration falling outside of the range of 3.3 -101.8 weeks.
The lack of predictive power can also be demonstrated by comparing the actual and predicted mean duratioM given a particular set of characteristics. For example, Table 3 below compares the actual and predicted unemployment duration for a pakeha male living in Auckland, given a range of alternative educational statistics and ages.
As Table4 shows, for those people with other than tertiary qualifications, the acrual and predicted durations tend to increase with age. However, the accuracy of these predictions is relatively poor (the average absolute error is 11.6 weeks). Interestingly, for those people with tertiary qualifications, the expected durations tend to fall with age rather than increase. lb.is suggests that a more complex method of accounting for the influence of age on duration is required.
Regression stability across samples variation.
Samples covering alternative time periods were also tested. Given the lack of synchronisation of regional output and employment trends, the locality variables, in particular, were expected to display some variation from the total period samples.
The date chosen to split the samples was 1 June 1991. This split was designed to capture the period of rapid structural adjustment followed by economic recovery, although average unemployment duration continued to trend upward over the entire period.
Samples were taken over each of these periods and the following results obtained: 7 This last result is somewhat strange, and emphasises the degree of uncertainty that exists in a model containing obvious mis-specification problems (particularly with respect to missing explanatory variables). This further suggests that the results should be treated with caution.
Conclusion
The results indicate that not only do exit probabilities differ by characteristic but they also decline over time as the result of negative duration dependence. However, while variations in unemployment durations can be partially explained by differences in gender, age, education qualifications, ethnicity and locality, a substantial portion of the variation remains unexplained. 
